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THERMOSETTING RESIN COMPOSITION 

Publication number: JP1 01 20972 (A) 
Publication date: 1 998-05-1 2 

Inventor(s): KURASAKI SHOICHI; IVIATSUNAGA TADAYOSHI 

Applicant(s): TORAY INDUSTRIES 

Classification: 

- international: C08K3/10; C08K5/54; C08K5/5419; C08L63/00; C09D163/00: C08K3/00; 

C08K5/00; C08L63/00; C09D163/00: (IPC1-7): C09D163/00: C08K3/10: C08K5/54; 
C08L63/00 

- European: 

Application number: JP 19960274793 19961017 
Priority number(s): JP1 9960274793 19961017 

Abstractor JP 10120972 (A) 

PROBLEM TO BE SOLVED: To obtain a thermosetting resin composition that has a high hardness, 
and excellent wear resistance and storage stability by adding a specific amount of water and non- 
protonic polar solvent to an epoxy-containing compound and metal compound. SOLUTION: This 
thermosetting resin composition contains (A) an epoxy- containing compound (preferably an epoxy 
resin of bisphenol-A type, (B) a metal compound (preferably an aluminum chelate compound, such as 
aluminum acetylacetonate) preferably in a quantity of 0.5-15wt.% to component A, (C) water in the 
amount of 1/3 to 10mol per epoxy group, and also (D) a non- protonic polar solvent (preferably a 
proton -affinitive solvent, such as pyridine in the amount of at least 1/3mol per epoxy group and at a mo! 
ratio of at least 1/3 to component C; To secure excellent transparency, high surface hardness, etc.. the 
resin composition is preferably compounded with organosilicon compound and/or its hydroglyzate in the 
amount of 0.5-1 5wt.% to component A. 
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-ro hVUv- Ulr-h. i - rn tVPi^ U ^- h , n - 
:r'^;Pj/'J^-h. sec ^^-h feck l/ft - 

:>(^)UhOx.h^i^i^yy. h=>f i^x 

hUxhdfj^i^^y^ t':i;WhU^h^i^i^7^> t':^ 
yPhUxhdfS^i/'^y. t':::;l'h'jT-bh=^fxi^7y. 
t'c:;l/Mj^hdfi/Xbdfi/i/7y. 7x-/l/h';^h 
dfv-i/^y. 7x-;l'MJxhdf>-i/7>'. 7x-;l/h 
Vr-th^i^i^yy. r-:7on7°QtVPhU;>< h^i^ 
>'7>'. r-^'nn7*nl^;PM;xhdfxi^7>'. r- 
^'nnrntfyl^Mir-feh^v'i^^y, 3,3.3-hU7D 

^h^i^i^^:^. r-r5yrae;uhUxhdE-s/i/9 

^;L';&rhrat;PhUxhdfi^i/5y. N-/3- (T 

y. /3-v-ryxf-;uhyxhdfv'i/7y. ;^^;PhU 
7xy^i^i^7y. ;?no^f-;uhu^ ^^i/^^7y^ 
^anp{^;l^hUxhdfi^S^7y, ^'U 
hU^h^i/i/^y. ^Ui^h'dfi^^^yl^hUxhdfi^ 
i^yy. a-:/V>-V^i^:Li-)UhV^h^i^i^yy. 
a-:/U>-H^i/xf-;l/M;xhdfi^i^7y. jS-^^U 
i/h'df j/Xf-zl-'h'J^hdfs/S^^y. ^-y^i^yY^i^ 
xf-;l/hyxh^S^i^7y. a-^^U>'H^>'7'nt;U 
hU^h^v-v^y. a-^Ui^K^i^7*oh';l/h'Jx 
h^vi^^y. /3-/yi^Kdfi^7'of;Uhy;^h^i/ 
>-7y, /J-^'UxH^i^rotVUMlXh^Jfvi/? 
y> r-/'J>'K^i^rne;Wh';^hdfi^S^5y. r 

-/y v-K^i^-rntvPbyxhdfv-v-vy. r-/y 
i/ Y^i/ru hvk b y 7"'o;K^ i^v-^ y . r - / y X H 
^S^rnt^;l/by7'b^xi^9y. r-y^)'yv^i/r 
otyPhy^b^i/xb^v-i/^y. r-^^yi^h'^i^ 

rnt;i/hy7xy^s^i^9y. a-^^yj/H=f j/t*^ 
;Phy^ bdfi^i/^y, a-i/y>-Hdf>-7't;n>yx 

b^i^v^y. y3-^^yi^h'dfi^7"^;l-hyy h^i/i^ 
7y. fi-y^)l/Y^'y^&iVV^):s^V^i^i^yy . r 
-y^)l^Y^'y^^)VV^)}<\'^i^i^yy^ r-^^i-y 
H^x7"f-;l^byxhdf>'i/7y. d-y')vY^y-1' 
^iVV^):^V^y\/yy. (?-^yi^h'^S^7'^;l^hy 
xhdfi^x^y, (3.4-x<-i<'Jfi^i^:J'n'\^i/;|/) ;><f- 
/Phy-Xbdri^x^y, (3.4-x;jfdfj^i^^'o^df>' 

x-f/n-yxb^i^j/'^y, (3.4-x,-Kdfi^i^ 

^o^dfi^yU) X-?-;Phy^ b^v-x^y. /3- (3.4- 
X;if^>-i/-^D^dfi^;»^) X^;Ubyxb^v-i/7y. 
/8- (3,4-X;K^i'x^OA.dfx;l^) xf-;l/byru;K 



^i^v'^y. ;8- (3.4-X,ir^i/>'^0'\dfi^;l^) x^ 

/UbyT'b^vi^^y, /9- (3.4-X;K^>->'7n'\^ 
Xf-;l^by;< b^i/Xb^xi^^y, /3- (3.4- 
X.i^^-y-y!7U^^i>')V) Xf-;Uby 7xy=Jfxi^7 

y. r- (3.4-x;K^j/j^^n^^x;P) 7°ne;Pby 
^b=5fi^i^9y. r- (3.4-X;K='E->^S^^'D^=^S^;l<') 

7°oe;wbyxb^v'i^7y. 5- (3,4-x,-K^i-s/:7 

OA.df-s^yt^) 7f-;Pby;<b=3fvi/7y. d- (3.4-x 
>-K^i/-i^:?'n'vdri^;P) 7"^;l/b yxb^i^x7y=Sri:" 

iobyr;i^3^i^x7y. V'>)Tv)Vii^yi/yyt.tL 
{i b y 7 X j^i/i/y ym.t.tz\x^<m^%wmm.v^ 

y^ii-jly^Y^yyyy. 7x^;Mf-;Ui/^ b=Jfi^ 
yyy^ y^^)Vyx.V^yyyy. 7x— yM^yUv'' 
xb=^fi^v7y, r-^onrntr/Mf-yUv'-Xb^i^ 
v-^y. r-^'anrnt;Mf-;l'>''xb^v'i^7y. 
i^'^^yp^-'T-feb^i^i^^y. r-><^:7y;i-^^i^r 
ot';M^;U>'';<b^>-$/7y. r-;<:?^ y;^J^■^v' 
r p tVM f-;Pi/'X b ^ 7 y . r - y /l^;;? 7' b 7'P 
e/M^/^>''^b=^f>'J^5y. r-^;U;^7*brnbr;U 
^^)Vi;3LY^i/yyy. r-TSyT-nt/Mf-yl^i/ 
^Vdf-i/i^^y^ r-r5yrnlf;M^7l'>''xb=5fi^ 
X7y. ^f-;Ut':i;Ui/y b^v-i^^y. ^^;Ph'cx;i^ 
i^Xb^i^^-^y. ^OyY^y^^JU^i-JWJ^h^ 

yyyy. :/yj^b'^xp<^;M^;i^>''xb=3f>'>'7 

y. a-:/yxb'=¥i^xf-;Mf-;l^i;'^b^i/v-7y. 
a-^yi^b'=^i^xf-;M^;l^i^'xb^i^i^7y. ;8- 
/yi^Kdfi^x^;Mf-;l/>''>b^v-i^7y. yS-^^y 
v-b'^xX-fyMf-Zl/i^'Xb^i/i/^y, a-^^yi^b' 
dfi^Tnbr;U;<f-;P>'';< b^v-^-^y. a-:/yi^b'^ 
v-rn hVU;< ^;Pi/'x b ^ 7 y , /9 - ^ y b' ^ 

bvw;< f-ypx^ b ^ X >^ 7 y , y3 - y -> F i^r 
ntr;P;<^;Pi;xb^i^>'7y. r-^^y v-H^i^rn 
\i)V^i')V-J^Y^i/i^yy^ 7 -^Vi^Y^i^ru\i 

/\^^i-)wjxh^yyyy. r-yv^v^ yru tvi^ 

;< ^/Uv-'r n;K=^ v-^^^y. r-^yi^b'^ i^7°n bVP 
> ^/l^ 7 b ^ 9 y . r - / y H ^ >- TP tVM 
f-;l^v';»<hdE-xxb^i^;^7y, r-^^yi^b'^i^7*p 
tf;M^;i/i/'7x/^i^i/9y. r-^^yo^b'^^fv-rn 

hVPX^;Pi/p< b^>'>'7y, r-^^y i^b'^i^rpf 
;WXf-;Pi/x b^i^i^7y. r-^/yi^b'^ >'7°P tVl/ 

\C~iVy:^ Y^yi/yy. r-^V yY^^ruX^JUh' 
xyUi^xb^v-v-^y. r-/yxb^v-rotvu-7x 
-fUyj^Y^yyyy. r-/yi^b=¥x7'ntr/l/7x 

-;i^i;xb^>-i^7y, ^t'i^'r;i^3^x>-7yi-^v:{i 
i^'r>';U:t^xi^9ySt/i«'e«OJii*^J-)»i|&53ri:7!^^ 
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[0 0 13] :.iihmwrA%\t^\t^:x.T^m^ 
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^t-i^-^Axh^xK, TyUS:i'!;Ai s o-7°a*f^>- 

tiAl. Cr. Cu. Mg. Zr. Ti. M n^OT-b 
^/UT-fe h y^mU. x^;l-T-b hr-fer- h^JlJS^ 

imfiiiti)<X'^h, m^^'oyym^mit-^mtix 

lie a, Ni, Ba. Mg. Mn. S r ^OJgigSSg^ 
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[0021] tztzL^^. xtiOL ( utmcr)v^)V 

S) , Y{i— JKj^MI COCHj COM2 (M' . M2 
Sffifl[^*iJ;tX-jRiCM« COCH2 C00M4 (W 

w \i\ymhmi.T)v^)vm) x'^^tii>^-^\.z^ 

mi>U^=f-h-'^m\f1xh'J^tj:<^ 1 1 1 o-Cfc 0 . nli 

0, ltfz\t2X'h^. 

[0022] -JKitA 1 X„ Ys-n X'^^^flh7)V^~ 

[0023] ±w,^ u~ h{\L^(^mmit. xHf ^ X 

»^Wt-|>^l:^tttcWtT0. 2~2 0fiM%iO|iJ-^-C' 

Lv\ 0. 2mM.%mx'immM^ 

J:0»3ifcJiO. 5-1 5fi»%^0|lJ^•CffiV^S 

[0024] *%B3<7),^5i^i:i4^iiffl^titc{i, mm 
[0025] ztihmtmmm^Mb ixit. #s 

[ 0 0 2 6 ] 2(s:|6BHtIt3t^Tr;l^5:^»>i.^U- h-ffc-^ 
ifeltyUdMLTO. 0 1^;HiLh. J:0»*t<{i 

0 . 1 ^)uinL(omw.mit^^^^it<DmzMi 
i;it hm^j:ijmx'hh, ^m^mt-^'^tamm 
m^.bx'i'm^ {m^mhi>\'^mm^m) t 
wm^thwmf^ 2 m\^xt^thit^x'h h . 

t^i)^h\Y.-^'^<^^m\t LX\ir^^)VT-^hymcr,i^ 

i^jL'>K=Sri:'<^i/';<?/l"-K>'i?. 2-2' -tt 
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mci-i^y. mit^u^i.miti-^ytm-^ 

mm. mm. mit^yi^^^. mn^yy^j^m 
t<nm-^m\m. m.iVJiv^-'yj^. mit7)v^=~^j^ 
mtw^ixh , $ h ^zmmmmMmmMtm 

mitwrnf-t Lx\i. ¥*^si^si-2 0 om/zot 

<7)*<a^{ifigffl$^I^*^ if^L<li5~l 0 0m//£7) 
Si=-Sc7)iiO*ifigffl$flS. ¥i^:Kl^fl*^2 0 Om;LtS: 

[0028] ^?imzmtmmmm=f-(r>m& 

*^LT(41. 5 3~1. 65<oraTl#S^^3&^T'# 

mmmm=t-km!ithz.'t\,z^->x^(rimc 
[0029] Kmtamm.^m^'fh t . iivx. 

vy-^^)^-)V\i7.r^))Vi]-ifs^—Y ( "cr-3 

9" ) . 7KU;:?-;J<^— ir^'}:i~7.T)Vi]-ifA^- 
;KUxf-^yrl^7:?k-h, .-KU 1 . 4-i^:?o 

i-uy/'?u-( ywmf^. :^i-vy/r9^)u=.Y^))V 
-) '^-vrnti^mhtih, 4't'tsff^*n. 55a 

's^-'fyi-';^^U-yT^7^'U-b, ;KUXf-py, X 

^]yy/'7U^ ymmm. x^-uy/r^^Jti^.h^JfU 
.ifi;x-T;U-<f;l/7:fy, ;K>jrUU-h (Ud^'J"? 

-) ^(±gi,»^L<. ^mizmim^immmm 
m^mth zb^zx 'omizmmffum%(>tLi , 
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mmmm^zhfz-^x^comimmmM. mmm 
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SS^r^rft{±x;K^ 01/3 ^ ;HJLt , 1 0 ^ 

ft I zb^zxKiPu ^mi^zm^xmmi z t 
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^<7)^SP*i7)T|r|(±x;lf ^ LTl / 3 ^ /HiLh 

^l,zMtl=t)UitX' 1 / 3 m±#^-r I. C b iP'mX'h 

\im^mmw;^^m<7)m/mi.zii-^xm^m. 

[0031] #7'o h yftSmMt tT(i. i^-^M 

m b m^m^^th^m^ hfmi^\^ifKmtp h 

omTt7)^^stt?f «&*ff I. >r *^'tii*i. , mzm I 

[0032] :^m<^mmit^m.^^h c: 1 1 i o 

^com^mm%(>tiitiK tms^ii 5 0-2 5 or 
mmxitfm^j:mitmm zbii^m^ , 

[0033] *3%BB<OS^!|^!l5:SB3«f*:±Cm^P§ill. 

mmmbixmim*). r^m'o. n-;i^o. ;^ 

I.. 

[0034] 2|s^BSc7)a^!B!iSrj^s-r-g. b fcJ: -5•C^# 
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m^bixmi<m\^^ti^, 
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ffabixhmm^tit, ^(r>m:^^<-'>--:^^(7)mm:fj 
^N'-, m^mi-yx. mm^^yx. 

mm^^\i%mmb \.xmmh^. w3mL(r> 
m.ii-hmm^zm,w<mmmm^ $ h\,zWLVfh z. 

[0036] i?mz:^%m<m^^mmi,ztitiMzm 
mmmifhi}^. :^^mii:iti^mmmizmM^tit t 

[0037] 

I mm] 
mmi 

( 1 ) ^immmmm 

^^^mttzKm^iz r - ^ 'J X b'df i^ra h 
h^i^i^^y 9 5 . 3 g ( 0 . 4 9inol ) Srffcji 
l^aS- 1 O'Cfc^ft*). '?^^^i'^y^'XX:^-y-X' 

mrt^ . mmimnrn'^ibx , r - u ^ 

[0 038] {h)mfAcomm 
rmi^ y yM7\<'^mmiz , ^ y 3 5 g . s/^ 

;f.;kAr S K 3 5 g ( 0 . 4 8mol ) . 1 3 . 5 g 
(0. 7 5iiiol ) . T-b-f;l'r-fehy3 5g. v-Un- 
y^^miSmiO. 5g. t'X7xy-;l'AMX;K^S^ 
®li(i/xyHt^i^ ^iS,^ xf3-b8 27)81 
g (0. 4 4inol ) Sr^K-^L. $^>(C3n^H^ 

V;PAMT-135 ¥l^^S3 0m/i) 380g, 
r;W$r:T>i,7^:f.;P7>-bh^>-M 4. 0g2:» 

[0039] {2)mmimmmcom 
mmt/mmw) p h {i 5 . 5 . i^mi 3 -t y x 

P H , , b t (>ixtci)^-> tz . 

[0040] {3)ry:^i-'y'^mmm 
1 . 5mmJ?;^iO;KU;i&-^4'^-hS^tCB5ia ( 1 ) t' 
IBSSUc3-r>f y^J^ii^ftlr^l^itfil^l Ocm/^ 

comxikn-T ^ ymmizmmm^i. ^^v^t'8 2 

°C/1 2^<7)i^Mb^ff=S:»'^$'5>tl 3 0'C/3B#S 

[004 1] (4)^mm 
%hixftr^7.^ -^i^m^w.<mWiiTtiff)-fjm\iz^-o 
xm-m^ji-ifz. mmimi<z^-f. ttzmmii. s 

i3'Bmmmzii\^X i,^mmmM.^ii^j:i}^^fz. 
[0042] (>f ) Xf— 
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